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(54) ismn&m tRSASH^xhiaK 

(57) [Stt) 
MalKSrlifJW-*. 

g VteJft&l l-CSb^X, DRAM1 7\T-&rtZ>ffi 

T-t-SrUir.j^T^^ 9*f— *Adrs end$r fcii;£) + 57 K u 
Si, l&T £Adr«nd£r£:tf & 

^irl^tC^tUrW^ + 5^n'-^2 0-23 ^ 
5 tf S' h ^ — ^ ^r^-v 1 ^ h^^-vi: LTD RAM 1 7 
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h**f5*aa^aa^ * m§i»t*>o-c, 

a^/Sgtii U*a3SA ? l*Ti"«»K»TfB*«:aA't-4T 

ic m% -r 5 « n m ss t ; 

ktWfcfcl-fcraz^aaf 1 * ton. 

{»*«2] ttGttttffi#tB£lBIS«t* WI2»T»# 
Itt*«3l WHET K^**?^*!*. 

avwa b*a**i*T t-««o*T 7 ? *w 

^SBt 1 ^ M9BL 

ana*-**— * * £ ^ * \z&**ts&-t- 

£ r^B^ifefr^tr. 5 *aaflU:§M- * * 4r fcb;bi->5 IfcfciJ 



It»**8] miBitta^— #w*n»3^, *a^/& 

<0JMM» 3fn-^ &«*. $ r k *&&k 

1 7!>s 7 ortoflm** 1 *u:B*©»&*a 

[O 0 0 1 J 

^^■y ^4fflV>fc^3»#E«3§a (DRAM) <Ofc» 
0EDRAM3ft«»«**tfe*«*««B« (LSI) IC» 
[0 0 0 2] 

[tt^otturi ts*. DRAMfo^^'iif/vxicjr 

—^tUTrtv 3^^^^— (column bars)x ^"ct v ft — 
j^-j- "jf (phecker bonrd)> afcl^tt* t— V^ftnarchin 

(0 00 3 ] i:r-5>"C, wm<»* *d m?*#*m^* 

DRAMW54 0«fiai^?^ K^4r — 

tf, V&y *\&&k DRAM ktmtoZfttti/X'r J* L 

isyt>^* Y k . * II m^^^trm^^ftUR AM^X 

J:5kTZ>k* Mm**?-** ^Slctc^X^Ia^ b 
looo4l JbtenajBic*na-rsfc«>, i£^-efi> 

(B I ST:Built-In Self Test) I £ HT 

B 1 ST#5<;-ri*, t. S I i^«5^n 
(DUT) \Ctt~rZ>^* b^ — f &£L&\9&&1*'t- * 
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[00 0 5] Jiffi^***-^ x** HTLS (f^ 
^^A^tt^^H,^. LS I r^^ll 98*&fE-g-Ao^ 

S I ^y^btUASft*^:* MS^KS^X L S I 

b i ST^5<;-xrr±S5fffi*^^^rt:^5Tft>D, ulsi 
i: 5 *i ft^xf L S I ta*aA/&"« 

« u yt R o M \ c ft M $ *wt *f ^ » 4 ^ Sr US ^ ttt U X § 

: *MP#*tt\ #5B0361-5456O^^« (ft 2 Ottftftl) , 
, .4ftR|BB63-4600#&4R (ft3<D&3fc#l) . &ltt9SH¥8-l 
00636^-: (ft 4 fiSXfl) icKISSHfcBBf 1 ^ b»« 

[0 0 0 7] : 

a&MMattaaD-c, ia»»BW**B;*:u **=»*ba*Jt 

dram^x K-rar ^x^iv 

[ooo8] —a-* K^*r«(«^ta« 

— #~KfcJ)fl;*., 0, 1 &»9i£i-®**&£Uoo^ 

raM.tBWn.ia -r v -r ... taint** X *l £ I* is X 

i=*»TIA*W'*0,-N \ i «- - — . - «- — - - — 

[ o o o 9 ] *3e^tf:, JiKicJt^, ffl*fe@!MlJtt* 



[0010] 

loon i^^aMiaf^htiS'Ctt, r k 

C^Av ia63K<Oxx — K9j;rWJ«l**TIBI 
j&*c#oXv^*::f * h^-y^f»ia^rx hatf 

Kmm<om/bRx/±m h <o&nzm a r t *-xt 
[0 0 12] ::t, nmtmm*mj3BMtK mv.» 

[00131 #lf2T l^fE— 3^<?5^ii 

<*Tff#* br*ia*-K*^y#iia*-r*«iiB4r# 

[0014] «HErKl/^#?^d^ ^Jia^^ 

[0 0 1 6] 3llc^^ b<f±, Wffif^ 
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[0 0 16] #»lctt, ttB*-**9v#jHM*BH* 

[ooi7] fiiaia«ffl^DRAM^&«rii:S 

[ooi8] b< ffftafcvs®^— *ttt;*jlslS& 

v £ * it tf> lc^»**«3ffl5* — * * * * ^ ^ ^. .4 

[0019] ttffitea^— *a;&HB*C"r V^ : /^9 

[0020] 

i&^fiE^:* MaK (SIT, B I STlsI*Si:>(*^).© 

[0 0 2 1 ] BI ST0SJ 1 1 1*, "r?> f^-K^^h 
a — ^ (Test mode CU) 1 2. RAM^^7.* : ^(R 
AM I/F) 13, T K^* 9 (Address couter) 1 
5, 2klf* fcT^ h^s/^ay/<-^ flBitmap conv) 1 6 

tt, DRAM 1 7»C^UX3I^U-C^ii^^rfiEJ<.tt:aii^ 

^-C AS (Column Access Strobe) £ 2> lb f£B#0 W 
>-W<Cas latency)^li^— iftc; J; o *C £ *V*o 



[00 2 2] BI STtSBl 1 "Ctt> 7^^ b K=* ^ 
(*ilfta»m#C c s) ^-^t, DRAMl 7lC#-f 

[0 0 23 ] b^e— K=a> b a— 9 1 211s iiia^e 
— P*?^* 1 9**U K# l 9<o«# 

l£**£/#-f-£^— ^ 2 1 fc, *dat 

fftltdatae *) ^^-r^^= a -^2 3i:4: 

DRAMl 7<OT KV*£|UlH^T£1?*r£^&Jffl 
•CT^t^t^^ (Up/dn) if3-y2 0tl« 
U *^^^3ffi^^«^^SsmU^S^r-f-^to^(R/w) 
•^3^21 TSR U DRAMl 7^t5f^^ 

m a* tt i B >if3^^2 2ti«u r 
a— ^'.2 0-2 3 iciatf S#»*lMl3tt* ^--K^^v 

[0 0 24 ] f^f^^^tUtt, a?A^-(col 
umn bars), y^ — ^*- K (checker boardK ^* 

y>T (marching), e^^ 7 b ¥4 7 **f* A* (shifted diagona 
1).: ^79^ (butterfly), 9 V# (walk ins), 

at^^.ot y l^V^ (galloping) ^36 ? «ffl*ix^o 

(002 5) DRAMl 7 Z> * * V 

1, 2, n) CD* ^ ]I * JWt C i j-c^-To * * U *>H^, 

nff nWOjflHilP^-S-tftU P#@ (p= 

0,1. ,N-KfiU N=n 2 )) <o**rV ^r^SrCpTT* 

<B«»*B<oj>n-i. «**a«>w-o***atf, 

®>^y '&A'<Oft®$: c 0 , c u , CN-t^Wl-tB^a 

[00 26] ^S^jc 5/^7— zK— K 

y c 0 , c i, CN-ioM^R^-a 

r. 

[00 2 7] .K# 1 9 tt, DRAM 1 7^*5 



FROM* EDCSJttW^B 2000* 8^288 (fl) 1 9 : ^^ffll 8 : 46/*»^420 I 066621 P 



SWTt^felCr KU^^^^^l 5^fcb^?i-^j^T 
Z7?^:r*-*Adrs end£r£**I&*3BfiK:, * £ > f* T y 
-? (SP*>, r ;* h^r— K* 1 y S > Js) LT»<o 

Y*~ KlC&ffU ■tcOT'^ h^— K<DrtSlCJSC 

^"^2 0 — 2 3J±^^, *r—Y*$$^# 1 9A^(D* 
iS*ta»«^C c slCfcoT, DRAM1 7^f^» 

7*-*Up/diu S«ttjb/»a^' JSR^iffi^-^R/w se 
1, Sii^feJl^-^dataw, XWW#<Kdatae 

^=i— ^2 2&U^=a — 

-§rtoggle(C^oTv "0\ «l* , "toggle" <*>rt<0 

[00 2 8] RAM-f ^7i-^13« v DRAMl 

DRAM1 7^©*-StoSI^-^i:«fflIft#i:Sr« 
RAM^y^^x-^iail, «i£^®&<« 
rite) 2 5, Sfcffi UtsJjfcGread) 2 6 , Rfc U^#&'&E] 
2§ (Read/write) 2 7 , &Xt V V \s y isS.W& frefresh) 
2 8«r^rLTia>>, Sjifrtsl»2'5, tfetil LBIH 2 6& 

xmm L/«ii^iiis 2 7 mm l/s^^ 

[00 2 9] T y7/?$l/&m<7-*Up/dnt±, TK 
#tea^-*R/w seltt, 5^fi3S»2 5, ttttt LEJS 

2 6X^Kttju/5^^i5iK2 7ic*^A*^n. 

cof^b^e-KtriDRAMi 7K:5ttbTSfctbbtoS5r 

^datawii. w^.^mm2 5 tmm\,ym^^\Mi^2 7 

^K^AjftSftfcft^X&S. DRAMl 7[^ii 
**X<5-<*f(& "0 M , "1" , "toggle" ^^f. *m 
tedaiaett. LB ft 2 6 k ^fcH L/*&^[5!ft 2 7 

SDRAM 1 7)4^^ajL)l!!M^^lt^D,. =t 
COiS&\cn "0" „ "1", "toggle" A?^>^ Q 
[0 0 3 0] WSi^tSft 2 S . Sftfcb UI1JSS 2 6 , . & & L 

L/W**?*— * din#^y h-r ^^=3^<— 9 I6i: 
DRAM 1 7 klC^+ftfiZHZ. &1t, RAM-fV* 

^x-xi 307 ku**?:^ i 5fc#js?-*aa«i 
l>~- ^v^j&t L^r^irjpti r 

R0<ttajL/«i&*>e!« 2 7tt, DRAMl 

m*n^«ojM»«!!R-frjB*rcsuit^aa*"t-*. 



SK^it^raUytfllfiK^^'Ux DR AM 1 7 Or KV^fr 

^S"t*^ k aicd r am i 7— o*^-?*— 

LHJSS2 6, RfcB L/S&^(H]3& 2 7frt>o>y-* 

-vtcttotDRAMi 7ic#&^/&au&ai-*gs 

*C, DRAMl 7 <^>T «OJB3£5rtT 5 o 7KV^* 

ofct#, ^2 o^e><ofs#Up/d!i<o{tS{;:^jr£;L 
Ti-o^y^^hjtfii^^y >vhLT, »T79 

^7^— ^Adrs endSrr^ h^t— Ka V h n — 5 i 2(CttJ 

T K1^^^7 1 5^»^>(Off^-addressrt, 

SS^DRAM 1 7 <OT KVX^^f 0 
10 0 3 2] 6|i, DRAM 

1 7U:«*&£iVC;fc&, DRAMl 7^ft3l^#tC^C 

3Wi L©»2 6At5Kab/»li^IeIS»2 7 
DRAMl 7^t,R^tli$H^ttJ^flSD0UTSrtfy h-r 

[0633] D R AM 1 7 jo It £> C S (^yzT^U^ 
h) / RAS (Row Access Strobe) * CAS (Colimn 
Access Strobe) . J&TXW E (5/ K^*-^) tt. 
*^er. DRAMl 7iCifeJ-r^«y,^/»!tHU4fl3SO^i6 
^#JW>^**^i-o AX (T KV^X) WAY 

(7KVXY) ttx RAS&VCASlCS^^tar 

[0 0 3 4] H 2 tt, fftfcH 2 6 <^*8«fifc&;5^ 

^ffy^a-C3b-5. SEfcbbE5IK2 6 tt. ^3-^2 1, 

2 3^^>RttiL/*ii^ • miR&m<f— ^R/w seltrS 

# ^ (counter) 1 8 k . 5* =» —-^ (decoder) 3 0,. 

3 1, 3 2. 3 3 t, bfctt(5|JS(C0MP) 3 4 i i#-f-6o 

^> o^fc«tc^^> KTj'^tii, 

AS**, ^3-^3 3-C»±ft5»(f-§-WEd;^^ttt^b$ 
H£o S£aiL^isS2 6 rKv^^^^i 

5*vfe^T Kl-^^—^ address^ A^^ixS^, XT 

UrpRAMl 7\CX/L~&*vZ> a 
[0 0 3 5 ] H:«(sl^3 4fi, ^ — *jt}*7t/* 1 8ICJ: 
5^ Y ftL\Z.tt->fZk #> DRAMl 70 

SISW UfflDCimi^ tf^ Y-^y 1 6 T^^IC 

fSCXfcfy h-^>^SE!»**LTA^$n^BgttJUfifidou 
ti:, ^fltdatae ^^HMSM.f^ 
&&resultk LtHi^t^o f-^^ 1 8 = 

— ^3 0-3 3 irOiS^Jix ^ -f^t5DRAM 
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[0 0 3 6] 03 tt, ^aiU/«3i^@ffi2 7<Dftmm 
y>^taJK 2 8<o*rt*MIWM4, ^fcb 2 6 

10 0 3 7] SKW u/«i*i3B a 7 ft, 5*61— i 
- 2 3 ^^feS^-^ S:a*t*S SIC* ^fTy^X 

4 0-4 3fc, tt«(l]ffi4 4i£*r?-5, 

-/4 1tttl|«im*RAS*, ^=3-^4 2-CF4WW 
BtCAS*, f3-y4 3tttiMtWE^a 
*-fK*iixm^*tv*. RfflU/Wi&*(sli»2 7ICH:, 

^3—^2 2^&<0#a&^A3l5 f — ^data^^A^?!**, 
^flR^ia*.^— * dint LTD RAM 1 7 |CX 
A-**tS. jB«^«a*B* 2 7 Idit, 

Jx***, XT Kv*3fc0?YT Kux«r*^r*-r*J#«* 
AX> AYt UtDiRAM i 7lC^^ijX^c ' 
[0 0 3 8] hb«®8S44lt, 5*-* * £ 4 5 £ 

Xflttttdatfte t**b«U *^»*t3B»(li!B'frtt*xc 
smltt Uttti>7-rio- 4 5^^37/4 

o^43i ©BMHttv if $ P R AM V 7 * 

[0O39lB4lt TK^^^f^^lSOWM 
fc^-f^o s/;>B]-Cft>£. 7Ki/^*?y* 1 5 W\ # 

9^0183 5 fe, fflAlffl^ffi-g-^-ttrtSKa 6. 3 7, 

3 8,3 9 iJtltV^o 

10 0 4 0 ] * ^^^®»3 5lCr±, RAM^^7x 
— x 1 3i»bol T K VXj»T:7?^R/w endt, x 
K*-Ka Wn— ^ 1 2 ^ k ? 
~*UD/dnt^**A.*i*ix*« iia^;b-tfrI51&3 6 11, 

T KVX -^Read addressSrtUA-r A 

oT. 9.#£>«i&&7' KVX*iR *t"ft#Write address 

*a**-*-s. &^^-^iaisS3 8»4, *^^>?[aaS3 &«> 

7J 'j ^ r iia. rL--w: *3 ^ , r v w ' * ^ — ^ jtt j ~ * v v. cv v *v 
# V*[US&3 5<0* tf^ htttCttoT. TKUXftgr** 
Adrt? end^fcb^-T^o > 9 A"*9 — . £>*©^" £ H 



T KV^ t»*ta» 3 6, 3 7, ,3 8, 3 9JJX/V 

[0 0 4 1] &frfe*BK3 8J4, «*lf a 
?XW<*->-Cfc4»-&fctt % TKUX*T«C^2/h 

toy e^«xfc3»*tc»\ afrj^fcarKvx 

O 2 4 <Z>T\ fe#Read addresslCttTtt 

TKux«raiRi-*tt*te*ia»3 6*«. flr#irit« ad 

drw«Kr±ittr k vx fc^ si* a 7** 

•-frUlli, 8tt, ±tt7KU^iT«7 

Kuxk*tt|W3ffl»i: UT«t6r^ Q 
10 0 4 2] rr-C\ K*<7^^ 1 9 — 

0 — 2 3 ir^M^*5tt5fit#S8«glcov^»W"*-^. El 
5 14, {S*§S«^-$£*+&-Cfc!K B-*«D TCounte 
rj »t*-K*^^* 1 9kll:S*^VHIt, o*-**- 
iiftflfflim*C est LXco^t- K{S^£tjW\ t^- 
K«#4« T0J <0*^^W:, DRAMl T&Vittiti'— 

#8-1 1 mot7^ byt^ — v^^^ K 

[0 0 4 8]iH^ r y r/^^V*a3S^^i7Up/dn 
Kj&V^^IMt *" 0 J fl, DRAM 1 7 0>*i>^ (bank) 

(ax) tifo-r^!i>ym x7Kvxi£»i 

Kv^lC«Ufe»i»-C^ YTKV^ (AY) 
ffi fXJ DRAMl r^y^V^tr^^^ib^ttfcWB 
U X7 KV^O0 7 KV^IClUftl»it, Y7KV 

X7Kl/^tWy*^y^S. tttt r 3 J ^ 

^^hSfo«/>^, *»7Kl/^l:iLfcW 
tX7KWXil^U>yht5. teiK, ^^>-^W:, 
4-l > + 2, +3, 4-4 • * • <T>m\r.& UiiA."C^D$ 
• • * - 3,- 2,- I <©WK«#LTjfel>£ 

[00 4 4] Ktt U/*ii* • SR^If-^R/w sel 

I±«^^*a3ffi (write), «tt <"2J I4»5&^/Kffl Ufe 
S(write&read) 

[0 0 4 5) 3£^, ^^^feagv 5 — *datav*RVm&m 
datae (*V3S^— 5) lCi>V^-C O &fiS fOJ tt^^h^* 
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U «ffl[ f 3j tt, XTKVXKl*Stf3<0 
*rffitf^ hOKKffit YT KV*K.*5lt« 3 K> bS 

t=T ^ V B £ 0#tl&tt)tta%l± % OR AM 1 7 <7>^7*ris 

[0 0 4 6] a 6 11, 7ic&tf3 
^f~5 XV^t 4 5 ft>- YUb^r^—y 4 0 — 4 3 

I 0 0 4 7 J f Counter J tt^— ^ * ft 4 5 \C <fc £ 
^^vMi^LTJb^, ^!>vM|i 2, I3li, C 
a s W7^WU:#c£:-r£ Wxtfcas latency^ 
2) . ^?yMl4-18H, * 

(fl£tf^H=5) 0 XTKl/XWYTKl/X 

[bo 4 8 J iBW/ftottii^fief 1 ^ Ma»i i ii, 

■**I»fll»tottlei:*«T KW*#ft^* 1 6**ky* h 
qe-Ka.vfn-? 1 2 tCAA K*9^ 

-t^-r^ b^t— Kort Starts Ctf3^y2 0 — 2 

n--**2 1 •Cta*M(l)*S»3e*Jx,. —V 2 2 
r»»JM&a^-#datawfc UC w 0* j55»ff<*ft,* 
^^hr^lOODRAMl 7\C *0" *r*t 
^V;/*£*~*V^«O^X b*ff *> ^ fclC 

*S«l(t»toggle4r. ^3-^2 3^dataeiLXSlfi 
«tSP«#to«leSr*4railRLfcWlCH: v D R AM 1 7 tc 

f££:fc£- r <^4ft-£-, d ram 1 7 tcjtf tixtt/ # ft ^ 
K T s/^L-ooo 10101 *»#a*%isfT?iiF ft if K 
7^1,000 10 10 1 y* — a*— 

[0 0 5 1 ] ^=r — ^2 o-c&^bStwtr 
\s i &M s ?'— ^Up/dn^r ku^* ft 1 5tcA;££*L 

-t-a^x K^-iHc^atJfcU-c, r kw^^i ft 



UU/»a*Bl»2 7 f3-^2 3ra*fli$^ 
Jffl^HSdata e J&SRW LEUiS 2 6 ftU^fjtiJ U/*ii*gJ8S 
2 7*c^;M7£*v#o 

(o o 5 2] *&^i«i&2 5, hwubbs 2 6«o^ 

-JrVXttU -^«>«m*h,-C\/^rt^tCtElo-C, DRAM 

[0063] T KU*# ftV^ 1 5(J, 1 T YUaWT 

WtSE^, ^ ft v h7yytff»7 KV^k^tlvV 

[00 5 4] s/ K^jy^a-V^— 1 fi DRAM 
1 7lC*#^*ix6te««)*WSr^«U «*fc*i:t 
tTs/f^O, 1 ^rS«i^-*^^*lC. ^*6T KV^*»» 

it, d ram 1 7ir#tr*3a**aax>tK«u»3a-r 

tTs/ h-v^r^ ^ 1 6tCfd, m^fe^D 

RAMI 7<07Kl/^K/Tt7 Kl^X^— ^address 

S/^a^-^^ — iJr 1 6 DRAM17)J^^ti}tt^ 

WCrtfCTlfsr h-^y^a«L*:»*d<iutSr, RAM-T 
V>5f^^ — X 1 3 <omm 6 ^SIBiU/Sii^© 

[0 0 5 5] CJLJb^-t 54BI STlSiSl 1 fcJ:*i, 
^f^/«*^^^ K1&3£>T\ DRAMl 70*»a 
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10036] *B1 ST®»1 l^tt, s*— ?<0 

l STigl i iMn:tt±^t, 

lCo^y>>Eli8tDRAMi:^S»*ix^LS I ©tX 

[oo57] ««n»«offia^iitt}»ttffiks 

10 0 5 8] 

(Ell] ^^P^^-^fl^lSfiflJkii^^ja^^.gaT 1 ^ 
IS 2] ^XlKWllMICjbntSttHLBIB^MfiMRdt^ 
10 3] «|llk»1BMI^«»t«KUiL/*&^HK®M 
104] *«*#»«l£*Jlt*r KV**9V#©« 



1 1 : «ii^aa^* M9K 
1 2 : y-* 

1 3 : RAM^V^7x^^ 
1 5 : T Kl/^*?V^ 

1 6 : If y h-vy^a^T-^ 
T 7 : PRAM (KtfcftO 
18, 4 5: *f<-91*y>9 
19:*- Yi* (*J«Ift-%ffl*[iIS8) 

2 0-23 (toS^— ^ttt^£eJS&) 
2 5 :«ii^(Hl» (^X W<*-V#£{HJS8) 
2 6 :Kf«L(51K (^X W<*-V«±[5J&) 

2 7 :WflU/»»*H» W^-^aHfeHl*) 
28 : !) 17 C^^tHl» 

3 0—34 : — y 
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